Transport of nucleoside analogs across the plasma membrane: a clue to understanding drug-induced cytotoxicity.
Nucleoside analogs are widely used in the treatment of cancer and viral-induced diseases. Efficacy of treatments relies upon a variety of events, including transport across tissue and target barriers, which determine drug pharmacokinetics and target cell bioavailability. To exert their action, nucleosides have to be chemically modified, thus compromising cellular uptake by those routes which are responsible for the uptake of natural nucleosides and nucleobases. In this review we will focus on established knowledge and recent advances in the understanding of nucleoside- and nucleobase-derived drug uptake mechanisms. Basically, these drug uptake processes involve the gene families SLC22, SLC28 and SLC29. These gene families encode Organic Anion Transporter (OAT)/Organic Cation Transporter (OCT), Concentrative Nucleoside Transporter (CNT) and Equilibrative Nucleoside Transporter (ENT) proteins, respectively. The pharmacological profiles of these plasma membrane carriers as well as their basic physiological and regulatory properties, including their tissue and subcellular distribution will be reviewed. This knowledge is crucial for the understanding of nucleoside- and nucleobase-derived drug bioavailability and therapeutic action. Moreover, changes in both transporter expression and/or transporter function (for instance as a consequence of gene variability) might also modulate response to treatment, thereby anticipating a putative diagnostic and predictive added value to the analysis of transporter expression and their corresponding genetic variants.